! saabbig at a map of Denmark you will see that the country consists 
ef ane peninsula, Jutland, and a miltitude of islands, the largest of 
which are ‘yen (Fenen) , Sjeliand (Zealand), Falster and Lollana, 


- Patignational traffic fellows two main lines, one coming from North 
é germany tBrough Sles¥ig to the town of Fredericia where it divides into 
two Lines, one continuing north to the main tomes of Jutland (aarhus ana 
Aol » and the other going east across the islancs of Fyen and Sjel- 
land te Copenhagen. From Copenhagen a ferry service carries the traffic 
-, 2 te Bweden. The other main line comes from North Germany (Russian Zone) 


‘vim Warnenfinds by ferry to Gedser (Faleter) and from there to Copenhagen. 


The Latter line is practically out of count just nov. 


| The bottlenecks in "international traffic have been the crossings 

from the continent to the igiands and from one island to another, and 
> 4112 new tee bridges have been gonstructed to desl with the traffic, 
we from Jutland to Fyen crossing the Little Belt, and one from Falster 
‘te S§jelland. 


48 Wie next evap plans have been discussed for years concerning the 
ocnstrue ti en of bridges across the Great Belt (between Pyen and sjalland) 


and aéYols Cresund (the Sound) between Sjwlland and the southern part of 
Sweden, The distances to be bridged are in both cases 16 km (10 miles 
approx.) as thé erew flies, 


The project of a bridge geross the Sound is especially being dis- 
eussed at Re bash and 6 Swedish and Danish engineering firms have com. 
bined to elaborate a project of such a bridge. On Tuesday 10th February 
the director of ene of the Danish firms, Civil Engineer Knud He jgaard, 
gave the roueene lecture en the subject in the Civil Engineers’ As- 
sociation. 


Pea iees tae a tasega encanta 
Zaizocustion 
In the spring of 1936, 4.e. 17 years ago, a group of engineering 
firms published « paths enbody! system of Danish motor roads end 
pridges across the ab pes Belt ang, resund. The aim was to further the 
lanning of an up-to-date road and rail connection between the Danish 


siands as well as between Denmark and her neighbore to the North, South, 
Xast, and West. 


The firms involved were, from sweden 


ohh eg co Armerad Betong, Hans Michelsensgatan 1b, Malmd. Box 329 
Aktiebolaget Contractor, Kungagatan 28, Stockholm 
sbelaget Skaneka sdasui alah 23 15, Malnd. 
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Christiani & Nielsen, Sretedhus, 41 ¥V. Farimagsagade, Copenhagen V 
Hejgaard & Schultz Ltd., 9 Ewaldagade, Copenhagen N 
Kampmann, Kierulff & Saxiid Ltd., Dagmerhus, V. boulevard, Copenhagen V 


In the years following the introduction of the projects they were 
subjected to a thorough and critical examination by the authorities, and 
the public in general also received them with considerabsle interest. At 
the outbreak of World War II the projects were of course abandoned for 
the time being, and it is only recently that they were once more taken 
up for discussion in public. Interest has particularly concentrated on 
the two extensive bridge projects of the Great Eeit and the Sound. 


As regards the Great Belt bridge the Danish authorities have taken 
@ special initiative, as a commission has been appointed to investigate 
the possibilities. Many problems are involved, both of a technical, an 
economic ard a political nature, 


While the execution of the Great Belt project may have to be con- 
sidered mainly as a Danish problem, a connection across the Sound has 
an entirely different charscter. This is a task to be undertaken by the 
Northern countries in cooperation, for although it is primarily Sweden 
and Denmark which will have to make the decision and bear the expenses 
of the execution of the work, there ig no doubt that Worway and Finland 
will also be interested in the establishment of a modern continental 
traffic line. 


The task being mainly of interest to Sweden and Denmark, and Sweden 
being moreover the one of the Northern countries disposing of the great- 
est resources, it is evident that it will be indispensable for the exec- 
ution of the project of a Sound connection that Sweden is willing te en- 
_ter into a cooperation with Denmark as regards the solution of the prob- 
lem, It is therefore natural to ask how Sweden looks upon the matter. In 
my opinion the answer must be that, whilst 17 years ago, at its birth, 
the EYEMYA project was received without much enthusiasm in Sweden, the 
attitude towards it is now much more positive. From the numerous state- 
ments published in the Swedish press, both by editors and by the public, 
it appears that the interest is increasin and as far as I understand, 
the Swedish parliament has recently in priwipie approved of a suggestion 
‘hat negotiations shall take place between the Swedish and Danish gevern- 

*e in order to find out whether it will be advisable and possible to 

%@ this great project. The matter is placed on the agenda of the 

teeting of the Northern Council, which is taking place now. 


Project of 1936 reviaed 


As already stated, nearly 20 years have passed since the idea of 
the construction of a bridge across the Sound was first taken into seri. 
ous consideration, and it is evident that in a renewed diacussion of the 
matter the reeent developments within the means of communication wibl 
have to be especially considered, In this connection, what is to be con- 
sidered is not only the fast that traffic both on road and rail, by sea 
and air has increased on s much larger scale than could be foreseen 20 
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jj. Another factor of great importance at present is that two of 
dues of communication between the Scandinavian countries and 
Cihent have practically ceased functioning, namely the line via 
mogtser (Germany-Denmark) and that via Sassnitsz-Trelleborg 
s e . en |e 


telea 


Teviewing the Sound project of 1936 an important point is that 

a6 and amendments will to a great extent have to be based on the pro- 
gets Which have been undertaken hy the public authorities on both shores 
@i the Sound. These Projects, which are being died both by Danish and 
~ Swedish euthorities, are proof that the possibility of a connection ace 
weas the Sound in a near future is taken into account, 


-. Af @ Lirst step towards an amendment of the Plans the 3 Swedish 

ame revised the project of 1936 in the course of the autum of 1952 in 
eyder to inform the Swedish authorities of the estimated expenses of a 

- ‘bridge today. The calculations show that the construction which before 

the war might have been built for about IC 150 million (% 21.5 million), 

‘would today cost about DC 550 million (g 80 million). These figures would 

cover a bridge with a railway track and a road, 


In October 1952 a statement was made to the Swedish authorities and 
organizations interested, to the effect that a more thorough study would 
we made of the project, taking the changed conditions into consideration, 
and this is the result of the study. 


Renewed investigations have proved that it would not be advisable to 
construct a bridge today according to plans which were considered satis- 
factory 17-18 years ago. Two factors will especially have to be taken in- 
to comsiderationt 1) the faot that the automobile traffic has increased 
far more than was foreseen, and will develop to an ever increasing ex- 
tent, and 2) that a connection across the Sound must in no way interfere 
with the traffic on Kastrup Airport, 


' In view of the latter point the bridge line across aAmager will have 
to be placed south of the sreas which may conceivably be taken over by 
the Airport, and it is therefore Suggested that the new line be placed 
South of Drager and of the fortress just outside this town. Moreover, 
the access to the Airport mat be considered, and thus the possibility 


of constructing an elevated bridge across the Drogden channel is ruled 
ra out, Sueh a bridge would have to be at a height of 50 m (165 ft) above 
Bi bea level for the greater part of the distance, and the part of the 

ie bridge spanning the channel where the shine pass, would have to be about 
ae 300 m long (325 yds) and to be 80-90 m (260-295 ft) above sea level. A 


lower bridge with a bascule span allowing ships to pass, would hardly 
be adequate in this place, and the only remaining solution will then be 
to construct & road and rail connection in tunnels below the Lrogden 

ae channel with approaches on low dams from the shores at Amager and Salt. 
. holm, 


Aeross Saltholm and the eastern part ef the Sound the projected 

4 | WOQG and railway can run on dams and along an elevated bridge, as fore- 
seen In the project. ef 1936. The 3 channels - Saltholmrenden, Flintren- 

Gen and Trindelrenden - will then’ de at right angles on the bridge line, 

Sc that the setual passage of the ships will take Place in the easiest 

and safest way. From the point of view of shipping the change from 

bridge to tunnel at Drogden must be considered a definite improvement; 
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Alm for the passage from Amager to Sjulland it might be considered = 


advisable to use a tunnel over part of the distance, particularly in 
view of the projeots far an expansion of Copenhagen Pert, which sover 
the possible censtruction of a southern port and a ee of the 


south channel to 7.5 m (24.5 ft). a: 


With the surface and underground conditions the present project, 
comprising a bridge-~-and-tunnel connection, will be rather more expensive 
than a bridge connection, and everybody will agree that it is more pleee~ 
ant to go by bridge than to ge through a tunnel. We have therefore aimed 
at shortening the tunnel distances, and I can mention that the length of 
the tunnels for the road will be abt. 2.3 km (1.5 miles) below Drogden 
end abt. 1,2 km {3/4 mile) below the south channel between Sjaliend and 
amager, For the railroad the tunnels will be considerably longer, i.e, 
abt. 5.5 km (3,5 miles) below Drogden and abt. 3.5 km (2.2 miles) bel ow 
the south channel, due to the facet that the rise for the railway must be | 
considerably less than that of the road. We have caleulated with an ad- 
miseible riee of 11100 for the railway and of 3:100 for the road. 


Th #pite ef the additional axpenses of this construction and sf 
cextain, not really important, disadvantages of the traffic in tumnals, 
the proposed combination of bridge and tunnel must be considered the _ . 
right solution when all relevant factors are taken into account, 


I shall below indicate the alterations in the project made in view 
of tne highly intreased traffic between Sweden and Denmark. Some ff 
urea will show the development. The number of cars ferried acreas the 


_clind was 
Lu 45 30, 000 
1939 41,.0C0 
L951 160.000 
1952 190, 600 


It is of interest to state thet practically all automobiles use the 
¥isinore-HAlsingborg crossings only abt. 12.000 a year have used the 


Copenhagen-Malm} crossing in 1951 and 1952. This probably implies that 
the route is used to capacity. 


The number of persons using the traffic means between Sweden end 
Denmark were 


19°35 1.3 million 
1939 1.5 million 
1951 3.6 million 
1952 5.2 million 


The quantities of merchandise transported have increased from abt. 
300.000 metric tone a year in the time before the war, to abt. 800.000 
metrie tons a year in 1951 and 1952, 


If a road and rail connection is established between Sweden and 
Denmark, there is no doubt that the traffic as a whole, and espesially. 
the eutomobile traffic, will increase consigerably. i shall later en... 
make a prognosis, but here I shall just und lerline the fact that a con- 
struction like this ought to be built with & & view to long~time develop- 
ments, The large road bridges which were built 15-20 years ago - smo 
cially thope of the Little Belt and at Masneds “Oteneved) ~ oe pre 


go ae 
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h provided with wider roadways if at the time it had bean real- 
the : 2 : : ane in traffic would be so Yap ic. and 86 important as 


x 


; In 29356 1t was th ought sufficient that the road bridge should case 
(ty, thes roadways, Today we are of opinion that four roadways - two in 
| MW direction ~ will be indispensable both from the point of view ef 
eapacity and for security reasons, and we propose that these roadways, 
Beth dn tunnel and on bridge, have a width of 3 m (9.8 ft), whereas the 
‘Width on the dams and across Amger will be of 3.5 m (11.4 ft) as is gen 
erally demanded for the construction of motor roads. The total width wR i 
“thas be 2x6 m and @ x 7m, On the bridge and in the tumels a stone 
“ging will separate the two directions, and on the dams and on land rk 
 WePipe of grass will occupy the center of the road, 


ed As regards the railway, after discussing the problem with the Dan. 
f  . fish State Railway technicians, we have considered it advisable to pre- 
Ko = OBR & Bingle track on the bridge and in the tunhels, whereas a double 
ee t¥aek will te constructed over all land distances and a side track sys- 
-- -- $am on Saltholm, 


7 ¢ 


es _ dn the original project a track was included for cyelists. In the 
" modified project this has been removed. For one thing cycling in the 
tuinels will be uncenfortable, and for another the enlargement of the 
tunnels necessary to make room for a bicycle track will be extremely 
Seatly. Finally, it is not likely that there will be much bicycle traf. 
fio between Copenhagen and Mal=S on account of the le ad hilly road, 
Cyclists who will wish to cross the Sound will therefo © use train 
or bus. Notorevcles and bicvcles with subsidiary motors may of course 
use tne readways, 


A special problem in conne>ction with the projecting of a link be. 
tween Denmark and Sweden is that of joining it up with the already ex- 
isting road and railway systems, In the modified project a tie-up has 
tentatively been made, but it is evident that many problems in this re. 
Bspect demand ae more thorough investigation than it has been possible to 
make until now. One difficulty to pe pointed out is that of tying up the 
new connection from Sweden with the existing railway system at the Copen- 
hagen Central Station, but it is to be hoped that it will be overcome. 


Gonstruction period 


As regards the time to be used for the construction of the bridge 
and tunnel connection described, it should be possible to perform the work 
in the course of 8 years from the day when the decision has been madez in 
these 8 years a period is included for a detailed planning of the various 
construction works. The question is, how mich time will it take before a 
decision can be made. It may be optimistic to count upon 2-3 years. It 
will depend on the will to reach a rapid solution of the problem on both 
sides ef the Sound, 


Sanustzuction and maintenance costs 


The construction of the combined road and railway connection across 
_. . ‘Sha Sound, according to the plan proposed in 1936, would at the level of 
- prices of the time cost abt, DC 150 million. Converted on the basis of 
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The revised project now submitted is considerably more geati, 
which is due to the factors already mentioned: by the shifting of - 
line to the south it has become rather longer; tunnels are peed in sow. 
places instead of a bridge, and four roadways are proposed inatead of 
three. In a provisory and approximate estimate the tetal cons bruetion 
costs will amount to DC 800 million ($ 115 million). To this tetet be 
added the fact that at any rate on part of the capital invested ia tex 
esi will have to be paid, and the total sum will thus be DC 1 Billdéa 
(z# 143 million), 


it may be thought that this amount is sc enormous that the projeet 
will have to be given up. However, it may be possible to obtain the sve 
in the course of 10 years or so. In this connection it may be mentioned 
tnat the Swedish State budget is of sc 8 bilifon (1.5 billion 3) a year, 
and the Denish of DC 5 billion (g 700 million). 


vorecver, ag far as Denmark is concerned, it may be mentioned that 
uiziions have already been spent on road constructions and road repairs, 
and that a yearly sum of abt. DC 200 million (Z 30 million) is levied in 
‘he form of various taxes. The road fund disposes at present of DC 600 
million (f# 90 million), of which part will be used for the projected 
road construction. 


A distribution of the capital investment between Denmark and Sweden 
with 50% to each and a distribution of the amount over a period of 10 
years would imply a yearly amount of DC 50 million (8 7 million), and this 
seems withir the limits of porsibility. It might be considered whether 
half the construction costs could be a direct state subsidy (through ths 
roac funo or other means), corresponding to IC 25 million a year for 10 
years from each side of the Sound, while the secona half might be obe 
tuined by issuing government bonds for which interests ana depreciation 
might be covered by the bridge revenue. 


This raises the interesting question whether a road and railway 
connection like the one proposed, can and ought to yield revenue. Even 
with bridge or road connections of some importance in this country, we 
“are no longer accustomed to paying turnpike money. The development in 
the USA has gone in the opposite direction. The payment of passage money 
is considered a matter of course, and the actuai payment is eahily ar- 
ranged, From detailed statistics it appears that the revenue everywhere 
excseds by far that foreseen in the financial forecasts, 


‘An operating budget for a Sound connection would be pure conjec- 
ture, but a hypothetical budget for the traffic which might be reached 
SHEP ? 3 Ex RSE HE 0 ' 


é : y eee: : ‘ : : LRA REY Tee 
nection has been established, i.e. at the earliest 
15 years from today, would be along the following lines: 


“he yearly revenue: 


Passenger cars 2 million A IC 10.00 De 20 million 
Motorcycles 1 million & DC 4.0 DO 4 million 
Buses, 2 million passengers & DC 2.00 re ¢ million 
Trucks, 100.000 vehicles & DC 20.00 DO 2 million 


Contribution of railways RO 3 million 


Totals DC 33 million 
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e operating and maintenance expenses for tunnels and bridres may 
be estimated at 3 or 4 million a year, 


On this basie an amount of abt. Ic 30 million would remain for ine 
terests anc reimbursement of Te 500 million (half of the cacitul investec, 
as mentioned before). 


As regards the single items of the revenue, it may be said that a 
payment of DC 10.0 per passenger car is high, but it is to be conside 
ered that no special payment has to be made for the yuBbengers, and if 
they number 3 per car, this means that not only 2 million cars but also 
2 million persons can go from Sweden to Denmark and vice versa by pay- 
ing DC 20 million, and that may certainly be considered reasonable. 


Whether the rail traffic will be able to contribute 3 millions it 
has not been possible to find out. The figure may be 2 or 3 times higher, 
or this item may be excluded if, for example,the connection Were estabe 
lished as a road connection only. This 4@ a solution which cannot be 
quite excluded, In that case the construction costs woulda be reduced by 
30 to 35 %, and would only amount to De 5§0 million as ageinst Dc B00 
million for a combined road and rail connection, 


focta ffects of th oject 


When the projects of road and railway connections across the Great 
Felt and the Sound were submitted in 1936, the effect of their adoption 
on the unemployment preblem waa strongly underlined. At present both Lene 
mark and Sweden have very nearly 100 % employment, but nevertheless it is 
thought that the employment possibilities in connection with the construc. 
tions will be of interest. The share of the capital used for salaries will 
be abt. DC 250 million (# 35.7 million), and in generul it may be estim 
ated that a salary outlay of DC 250 million will indirectly create more 
employment, so that in fact exnployment corresponding to about double that 
amoun®? will result. 


Moreover, experts are of the opinion that a depression and unempl oy~ 
ment cycle is bound to set in, and both in Sweden and Denmark plans are 
being made to counteract this development. The construction of a connece 
tion across the Sound might naturally be included in such plans, 


In addition to the other advantages offered by the project, its 
value from a tourist point of view both for Denmark and for Sweden may 
also be mentioned, 


Rromosis of traffic 


Here it will be necessary to mention some figures showing the devel. 
@pment in the motor traffic of recent years! 


Number of passenger cars, not including motorcycles; 


in. 1938 1951 Increase % 
USA 25.6 mill, 42.6 mill, 66 
Sveden 156.000 313.000 100 
2 Bel giun 154,000 324.000. 120 
' Switserland 76.000 170.000 126 
110.000 — 122.000 il 
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On the basis of these figures the prognosis can be made. It is 

quite apparent that Denmark is far behind as regards the growth in the 

number of vehicles. When conditions permit it, the number of moter vee . 

hicles will be increased by 100 % in the course of a few years. si 
way anc Pinland an increase may also be expec ted, ead, 


The number of care available is not the only facter to be conald-. 
ered. Traffic will also depend on the amount of exploitation of eash es 
vehicle, and there is no doubt that the degree of exploitation 4s far Me 


higher today than 15 years ago. 


The increase in traffic across the Sound in the course of the last 
10-15 years has already been given, St 


4. comarison with the development in connection with the bridge 
across the Little Belt may be of interest. In 1927, when it waa decided — 
to build the bridge, abt. 62.000 motor vehicles were ferried across the 
Little Belt. The year before the opening of the bridge in 1935 the num 
ver had increased to 116,000, In the calendar year 1936 533.000 motor 
vehicles passed the bridge, i.e, 4.5 times as many aa immediately before 
the opening and G times as many as in 1927. Since then traffic has devele 
oped as follows: 


1938 614.000 motor vehicles 
1950 Zoo. 000 " " 
1952 85.000 " " 


Por the bridge Masnedg-Orehoved the increase in number of motor vee 
hicles the first year after the opening of the bridge was such that 705 
timee 86 iuwny crossed the bridge as were ferried the last year preceding 
the opening of the bridge, 


Similar instances may be given for Great bridges in Sweden, 


A111 things considered, the figurern given as a prognosis for a future 
connection across the Sound may even be too low. They may be 50 or even 
100 % higher, 


Where to place the connection 


This is of the utmoet importance. The point is to select @ place 
where the maximum use, i.e. the maximum traffic, may be expected. The 
traffic will be partly inter-Scfigdinavian, but partly also international ‘ 
traneit traffic, ‘ 


I would estimate that perheps 70 or 80 % of the total traffie will 
be Swedish-Danish, as the connection Will, quiie naturally, be used matn~ 
ly by the 2 million Lanes and Swedes yeoyling the shores of the Sound, 
This fantor will probably have to be considered first of all, and it is 
aefinitely in favor of the line Copenhagen-MalmS. To this must be added 
the fact that the geological conditions here are especially favorable 
both for a tunnel and a bridge: the sea is relatively shallow and the 
bottom is firm chalk roek where the pillars of the bridge and the tunnel . 
are easily placed, Also from the point of view of shipp the condie 
tions are favorable, especially when tunnel constructions are used, as 
suggested, Finally it is to be mentioned that excellent road tie-us am 
easily established on both shores of the Sound, but that it is a sad. 
vantage that some difficulties will arise when the traffic from Sweden a 
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Consequently, the firms involved considered it advisable to con- 
centrate their efforts on a project between Copenhagen and Malmé, 


However, there are also other possibilities, and in the course of 
the years three other lines have been discussed, namely one between 
Taarbek on the Danish side and Barsebik on the Swedish, one across the 
island of Hven, and one to thernorth of Eleinore-Halsingborg. The two 
former lines are not likely to be considered, if only because the con- 
structions will prove far too costly. The line Elsinore-Halsingborg will 
offer the shortest and quickest connection tetween Sweden and Denmark, 
5.5 km (3.4 miles), and this is a factor in favor of placing the con-~ 
nection here. For the railways this line would be preferable. but the 
question ie if this traffic is to be considered over and above the motor 
traffic which more and more, all over the world, takes the place of the 
railway traffic. Here also the bottom and the current will cause greater 
difficulties in the construetion of a bridge or of a tunnel than for the 
line Copenhagen-Malmé. 


Three projects have been established for a northern connection, 
two as bridges and one as a tunnel. The estimates seem to indicate that 
the construction costs for this line will not be very much higher, and 
for a tunnel perhaps even lower, than for the Copenhegen~Malmé line, 


In connection with the decision I wish to point cut that in the 
long run it may not be a question of either-or, but cf bothe-anu. A 
soluticn would be to establish a motor road connection Copenhagen-Mal m8 
to begin with, and later on a railway conneetion Elsinore-Hilsingborg, 
posbibly with the use of a tunnel. In that case the reilway traffie 
would have to take place by means of the existing ferry connections 
Copenhagen-ialmd and Eleinore-Halsingborg, and anyway it may be advis- 
able to kee; these connections as a reserve, allowing people who pre- 
fer this means of communication, to go by sea. It 1a quite likely that 
in the traffic between Denmark and the other Scandinavian countries 
all the lines of communication may be used to capacity, including the 
air lines. 


As an illustration of the projects 9 drawings have been made, 4 
-or the southern line and 5 for a bridge or tunnel connection between 
-iasinore and HBleingborg. 


hea 30? Projected line of tunnel-bridge connection Copenhagen~Malmd 
wo. 3% Profiles of railroad and of motor road 
No. eae Details of tunnels and bridge 
Nu. 306 Details of tunnels and bridge 
Ne. 401 Projected line of bridge connection Elsinore-Hélsingborg 

1 2 Hap Eleinore-HBleingborg and details of oriage 

3 Another bridge project Elsinore-Hiilsingborg 
Od Frojected line of tunnel Elsinore-Hilsingborg 
405 Details of tunnel Elsinore-Halsingborg 


Cake avovlable 
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